Supplementary Material
Material and methods.
Animals and surgery. We used adult male Sprague-Dawley rats from the institutional Animal Care Facility, weighing 280-300 grams. They were individually housed and had permanent access to water and food pellets. The experimental protocols included controlled environmental temperature at 23°C. All experiments were carried out in accordance to the National Institute of Health (USA) Guide for the Care and Use of Laboratory Animals (NIH Publications No. 80-23, revised 1996). The institutional Bio Safety and Ethical Committee approved these experimental protocols, which minimized the number of rats used and their suffering.
Rats were anaesthetized with intraperitoneal injections of 100 mg/Kg of ketamine (Imalgene™, Rhodia Merieux, Santiago de Chile) plus 20 mg/Kg of xilazine (Rompun™, Bayer, Santiago de Chile), and placed in a stereotaxic apparatus to chronically implant the guide cannulae. These cannulae (26 gauge, Plastics One, VA) were 4.5 mm long for the insular cortex and 1.5 mm for the somatosensory cortex. Guide cannulae were fixed to the skull with screws (Plastics One, VA) and dental acrylic, and an occluder sealed the guide cannulae. Cannulae and screws were made of stainless steel and were sterilized with 70 % ethanol. The injection cannulae (33 gauge, from Plastics One, VA) protruded 2 mm from the tip of the guide cannulae. Antibiotics were administered at the end of surgery (Enrofloxacin 5%; 19 mg/Kg i.p., Bayer, Santiago de Chile) together with a single dose of anti-inflammatory ketoprofen 1% (Ketophen 0.2 mg/Kg i.p., Rhodia Merieux). Rats were allowed a week to recover before the amphetamine -induced place preference protocol. Technical considerations on the use of lidocaine. We used lidocaine, a voltagedependent sodium channel blocker to reversibly inactivate the posterior granular insular cortex (GIC), because lidocaine offers some advantages over other local inactivation methods, such as tetrodotoxin. Tehovnik and coworkers (2) showed that after injecting 2% lidocaine into the frontal cortex, the neural firing rate at 1mm from the injection site dropped rapidly reaching minimum values at 3-4 min. Neural activity gradually increased 2 so that 50 % of baseline activity was recovered at 20 minutes after lidocaine infusion.
According to these results, we decided to begin the behavioral evaluations 5 min after lidocaine injection into the cortex. Behavioral assessment took 10 min in the case of place preference, and 15 min when evaluating malaise. As predicted, the behavioral effects of GIC inactivation were evident during the first 15 min post lidocaine infusion, probably due to the decrease in the neural activity of this region of insular cortex. In addition to the temporal course of cortical inactivation by lidocaine, another important point of interest for us was the small diffusion of this drug into neural tissue. Tehovnik (2) and Boehnke (3), using different experimental designs, reported radial spread diffusion between 1 to 2 mm from the injection site for lidocaine volumes between 2 and 30 µl. Thus, in our experiments in which we injected 1 µl of lidocaine into each GIC, we expected a radial diffusion < 1 mm.
Amphetamine -induced place preference. We constructed a place preference apparatus (out of 2 cm. melamine covered wood board) consisting of a dark brown central alley (40 cm long, 30 cm height and 25 cm wide) connected to a white compartment (45 cm in all dimensions) and to a black compartment of the same dimensions as the white one. The rats were placed at the center of the alley and video recorded with a digital camera (Cannon ZR45) for 10 minutes for the place preference test (PPT) sessions, or for 30 minutes when studying Fos expression (n= 14; Fig. 2 ). The latter group was left for an additional 30 minutes in their home cages before perfusion.
A week after surgery (see Fig. 1, day 8 ) the rats were habituated to the place preference apparatus for 10 minutes, and the time spent in each room was measured (PPT1). Next day D-amphetamine (Laboratorios Chile, Santiago, Chile; 1.5 mg/Kg 3 dissolved in 1 ml of sterile saline) or 1 ml saline (saline controls) were injected i.p. The rats were immediately placed in the white room, left there for 30 minutes and then returned to their home cages. Locomotor activity was evaluated by counting the number of crossings of 2 lines that divided the compartment in 4. To assess behavioral sensitization, this evaluation was repeated after the last amphetamine injection (see fig.   S3 ). On alternate days amphetamine experienced and saline control rats were injected with saline and left for 30 minutes in the black room. Each rat received 10 injections in successive days, with a rest period during the weekends. (Fig 1A) . The second PPT took place on day 29, i.e. 10 days after the last amphetamine (or saline) administration. On day 29 and nearly one hour after PPT2, and only in rats conditioned to amphetamine, we injected lidocaine either into the insula or the somatosensory cortex, or injected the insula with saline, and after 5 minutes they were retested (PPT3), again during 10 minutes. On day 30 each amphetamine conditioned rat was tested again for place preference, this time without cortical injections (PPT4).
LiCl induded malaise.
In a different group of rats already fitted with brain injection cannulae, either the insular or the somatosensory cortex were inactivated with 2% lidocaine (1 µl in one minute per side) or the insula injected with saline (same volume). After 5 minutes, rats were injected with isotonic LiCl (0.15M; 5ml/Kg i.p.) or saline (5ml/Kg i.p.), placed back into their home cages and video recorded for 30 minutes to evaluate off-line the behavioral signs of malaise. We used the lying on belly (LOB), a postural symptom of malaise, as the most prominent sign to evaluate (4). LOB is characterized by immobility and a flattened posture, and we measured the latency to LOB and the time spent in that posture. A different group was prepared to analyze Fos expression induced by LiCl in the insula. They were killed one hour after LiCl (n= 6) or saline intraperitoneal injections (n= 6).
Histology. The animals were deeply anesthetized with 7% chloral hydrate (350 mg/Kg; i.p.) and perfused through the left ventricle with a saline flush (100 ml) followed by 500 ml of 4% paraformaldehyde in phosphate buffered saline (PBS, pH, 7.4). The brains were post-fixed in the same fixative for 2 h, transferred to 30% sucrose with 0.02 % sodium azide in PBS until they sank. Brains were cut frozen under dry ice in the coronal plane, at 50 µm thickness, using a sliding microtome. We obtained 3 alternate series of sections from each brain. One series was stained with cresyl violet and other was used for immunohistochemistry.
Axonal tracing. Four male rats (mean weight 290 gr.) were successfully injected with axonal tracer in the posterior granular insular cortex under direct visual control.
Animals anesthetized with ketamine/xylazine as explained above were placed in a stereotaxic apparatus. Under aseptic conditions we made a midline skin incision to access the insular cortex laterally, after retracting the major temporal muscle. A hole was drilled at bregma level so as to directly see the rhinal fissure, and be able to inject the granular insular cortex with a micropipette at a 20° angle from the horizontal, with its tip at 0.8 mm from the cortical surface. This approach allowed injecting the tracer (4 nl, air pressure injection) into all cortical layers (Fig. 3) , At the end of the surgery, the muscle was sutured back into place, the skin stitched and antibiotics and an anti-inflammatory administered as in other surgical procedures (see above). Survival time was 7-10 days.
The axonal tracers were either 1% cholera toxin B subunit (CtB, List Biological, Selected sections already immunostained for nickel enhanced Fos-ir, were subjected to a second immunostaining, to identify orexin-ir neurons in the lateral hypothalamic/perifornical area. The orexin A immunostaining (rabbit polyclonal, 1:2,000; from Phoenix Pharmaceutical Inc., CA) was done after an overnight rinse in PBS with 0.02% sodium azide, and was revealed with DAB with no nickel intensification, which yielded a brown cytoplasmic precipitate that contrasted with the dark violet nuclear DAB-nickel labeling of the Fos-ir.
To visualize CtB we used a primary antibody raised in goat, diluted 1: 100,000 (List Biological, Campbell, CA), a biotin labeled secondary raised in rabbits (Kirkegaard & Perry Labs., Gaithersburg, MD), diluted 1: 2,000 for 1 h, and the ABC Elite kit 1:500 for 1 h (Vector Labs., Burlingame, CA), followed by incubation in a 0.05% nickel -0.05% DAB -0.01% H 2 O 2 PB solution for 8 minutes. The sections of the animals injected with BDA were incubated in ABC kit (Vector Labs., Burlingame, CA) diluted 1:250 in PB for 1 hour at room temperature, followed by incubation in a 0.05% nickel -0.05% DAB -0.01% H 2 O 2 PB solution for 8 minutes.
Cell counting. The number of Fos-ir neurons was determined in coronal sections through the granular insular cortex with the help of a camera lucida and an x10 objective. (Fig. 1) and were used to estimate place preference as well as total ambulatory activity. PPT2 was performed without lidocaine administration, and PPT3 began 5 minutes after lidocaine injections into the primary interoceptive cortex. 8 Figure S3 . Repeated amphetamine administration induced behavioral sensitization, expressed as increased locomotor activity in response to a subsequent amphetamine administration. Locomotor activity was measured for 30 minutes while the rats were in the white compartment. Behavioral sensitization is considered a reflection of plastic changes in mesocorticolimbic circuits (5) . In contrast, the 5 th saline injection decreased ambulation. Asterisks, p= 0.001 for saline treated group and p= 0.024 for the amphetamine treated group. Figure S4 . Amphetamine -experienced rats showed no significant increases in Fosir in the primary somatosensory cortex (p= 0.08) compared to saline-treated rats, during the place preference task PPT2.
